We studied the relationship between auditory activity in the midbrain and selective phonotaxis in females of the treefrog, Pseudacris crucifer. Gravid females were tested in two-stimulus playback tests using synthetic advertisement calls of different frequencies (2600 versus 2875 Hz; 2800 versus 3500 Hz; 2600 versus 3500 Hz). Tests were conducted with and without a background of synthesized noise, which was filtered to resemble the spectrum of a chorus of spring peepers. There were no significant preferences for calls of any frequency in the absence of background noise. With background noise, females preferred calls of 3500 Hz to those of 2600 Hz. Multi-unit recordings of neural responses to synthetic sounds were made from the torus semicircularis of the same females following the tests of phonotaxis. We measured auditory threshold at 25 frequencies (1800-4200 Hz) as well as the magnitude of the neural response when stimulus amplitude was held constant and frequency was varied. This procedure yielded isointensity response contours, which we obtained at six amplitudes in the absence of noise and at the stimulus amplitude used during the phonotaxis tests with background noise. Individual differences in audiograms and isointensity responses were poorly correlated with behavioural data except for the test of 2600 Hz versus 3500 Hz calls in noise. The shape of the neural response contours changed with stimulus amplitude and in the presence of the simulated frog chorus. At 85 dB sound pressure level (SPL), the level at which females were tested, the contours of females were quite flat. The contours were more peaked at lower SPLs as well as during the broadcast of chorus noise and white noise at an equivalent spectrum level (45-46 dB/Hz). Peaks in the isointensity response plots of most females occurred at stimulus frequencies ranging from 3200 to 3400 Hz, frequencies close to the median best excitatory frequency (BEF) of 3357 Hz but higher than the mean of the mid-frequency of the male advertisement call (3011 Hz). Addition of background noise may cause a shift in the neural response-intensity level functions. Our results highlight the well-known nonlinearity of the auditory system and the danger inherent in focusing solely on threshold measures of auditory sensitivity when studying the proximate basis of female choice. The results also show an unexpected effect of the natural and noisy acoustic environment on behaviour and responses of the auditory system.
Why female animals prefer males with particular attributes has been of interest to evolutionary biologists since sexual selection was discussed by Darwin (1871). More recently, biologists have asked what features of the sensory systems of females are related to selection of a mate and hence potentially influence the evolution of male traits (Andersson 1994) . Anuran amphibians are ideal subjects with which to explore these issues (Ryan 1994; Sullivan et al. 1995) . Mate choice in many species is strongly affected by characteristics of the males' vocalizations or vocal behaviour. The vocal repertoires of frogs and toads are small, and each signal can be characterized in terms of some stereotyped spectral and temporal characteristics. The importance of specific call parameters for mate attraction can be assessed using synthetic calls, and behavioural data are available for many species of anurans (Gerhardt 1988 (Gerhardt , 1994a . The processing of sounds by the peripheral and central elements of the anuran auditory system has been studied extensively (Wilczynski 1992; Hall 1994) . These kinds of data have been marshalled to explain patterns of intra-and interspecific discrimination by females as well as male vocal behaviour (Narins 1992; Ryan & Keddy-Hector 1992; Gerhardt 1994a; Ryan 1994; Diekamp & Gerhardt 1995) .
There are a number of gaps in our understanding of both proximate-and ultimate-level explanations for female choice in anurans (Kirkpatrick & Ryan 1991; Gerhardt 1994a) . At the proximate level, for example, the matched-filter concept (e.g. Capranica & Moffat 1983) used to describe the relationship between the auditory tuning of anurans and the species-specific features of
